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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 19, 22, 34, 35 are rejected under 35 U.S.C. 102(b) as being anticipated by Miyake 
(US 5,428,472). 

Regarding claim 19, Miyake discloses a diffi-action optical element 7 divided into a 
plurality of grating regions, i.e., top half and lower half, each of the grating regions having a 
grating with a prescribed pitch, e.g., du, and di2, respectively, that is different from pitches of the 
other grating regions (for example, di2 < dn), and each of the grating regions having a different 
duty, i.e., M/L, where the duty denotes the ratio of the width of a protrusion of the grating region 
to the pitch of the grating region (Figs. 6a-6d, lines 42-58, col. 12). Furthermore, at least one of 
said plurality of grating regions, i.e., the lower half, has a variable pitch, i.e., di i < di2. It is noted 
that the grating of Fig. 6(a) of Miyake is identical to the grating 34 of Fig. 19A of the 
specification, if one rotates the latter by ninety degrees. 

Regarding claim 22, the diffraction efficiencies of the grating regions are equal to each 
other (lines 46-47, col. 12). 
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Regarding claims 34, 35, the grating 7 can be used in conjunction with an optical pick-up 
system comprising: 

a light source 21; 

a condensing lens 24 for guiding the light emitted from the light source onto an optical 
recording medium 25; 

a diffraction optical element 22 positioned on an optical path extending between the light 
source 21 and the optical recording medium 25; and 

a photodetector 26 for receiving a portion of the light beam reflected from the optical 
recording medium and diffracted from the diffraction grating, the diffraction grating being 
divided into a plurality of grating regions 22a, 22b, each region with a different pitch, and a duty 
of each region being set according to the respective grating pitch (see discussion regarding claim 
19 and Fig. 23). 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claim 19 is rejected under 35 U.S.C. 102(e) as being anticipated by Kadowaki (US 
6,898,169). 

Kadowaki discloses a diffraction optical element 61 divided into a plurality of grating 
regions, i.e., top half and lower half, each of the grating regions having a grating with a 
prescribed pitch, i.e., Ptl, and Pt3, respectively, that is different from pitches of the other grating 
regions (for example, Ptl < Pt3), and each of the grating regions having a different duty, where 
the duty denotes the ratio of the width of a protrusion of the grating region to the pitch of the 



Application/Control Number: 1 0/679,479 Page 4 

Art Unit: 2872 

grating region (Figs. 2A-2B, lines 39-58, col. 7). Furthermore, at least one of said plurality of 
grating regions, i.e., the top half, has a variable pitch, i.e., Ptl < Pt2. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 20, 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miyake 
(US 5,428,472) in view of Shiono (US 5,742,433). 

Miyake discloses all the limitations of said claims, including the limitation that in the 
various grating regions of Fig. 6, the duty M/L decreases as the grating pitch decreases (see Figs. 
6b-6d). However, Miyake does not expUcitly teach that the grating regions are made from a 
birefringent material. Shiono discloses an optical diffraction grating 10, which can be used in 
conjunction with an optical disk, wherein the grating is formed by drawing an optically 
anisotropic and birefringent material, such as a polymeric film, for example, a synthetic resin, on 
a substrate, and creating grooves filled with isotropic material, such as air (lines 66-67, col. 5, 
lines 14-32, col. 8). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an anisotropic birefringent material for making the gratings in 
Miyake's device, since synthetic resins, such as PMMA, are easy to pattem using electron beam 
lithography (see lines 14-19, col. 8 in Shiono). 
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Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kadowaki (US 
6,898,169) in view of Shiono (US 5,742,433). 

Kadowaki discloses all the limitations of said claim, including the limitation that in the 
various grating regions of Fig. 2 A, the duty increases as the grating pitch decreases (for example, 
compare the ratio of the width of the lined region over the respective pitch for the grating regions 
characterized by Ptl and Pt3 respectively). However, Kadowaki does not explicitly teach that 
the grating regions are made from a birefringent material. Shiono discloses an optical diffraction 
grating 10, which can be used in conjunction with an optical disk, wherein the grating is formed 
by drawing an optically anisotropic and birefringent material, such as a polymeric film, for 
example, a synthetic resin, on a substrate, and creating grooves filled with isotropic material, 
such as air (lines 66-67, col. 5, lines 14-32, col. 8). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use an anisotropic birefiingent 
material for making the gratings in Kadowaki 's device, since synthetic resins, such as PMMA, 
are easy to pattern using electron beam lithography (see lines 14-19, col. 8 in Shiono). 

Claims 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Miyake (US 
5,428,472) in view of Iwatsuka (US 5,245,471). 

Regarding claim 25, Miyake discloses all the limitations of said claim except for 
specifying that the grating regions are formed from an isotropic material and the grooves, i.e., the 
regions between the grating regions are filled with an anisotropic birefiingent material. Iwatsuka 
discloses an optical diffraction grating, which can be used in conjunction inter alia with optical 
disk systems, wherein the grating comprises regions of optically isotropic material 11, and 
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grooves 10 comprising anisotropic birefringent material positioned between regions 1 1 (Fig. 1, 
lines 50-61, col. 4, lines 38-44, col. 8). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to make the diffraction gratings of Miyake by creating 
regions of optically anisotropic material between regions of optically isotropic material, as taught 
by Iwatsuka, since the above structure is suitable for mass production (see lines 13-15, col. 1 1 in 
Iwatsuka). 

Regarding claim 26, Iwatsuka does not explicitly specify that the anisotropic material in 
the altemating region structure of Fig. 1 is liquid crystal. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to alternate a liquid crystal material 
with regions of isotropic material, in order to form the diffraction grating structure of Fig. 1 of 
Iwatsuka, since Official Notice is taken that diffraction gratings comprising liquid crystal 
material are widely used in the areas of Uquid display systems, switchable holographic elements, 
etc., due to the controUabiHty of the birefringence properties of said materials. 

Response to Arguments 
Applicant's arguments filed on 12/1/05 have been fiiUy considered but they are not 
persuasive. 

The gratings in both Miyake and Kadowaki can be thought as having at least two regions 
where the pitch is variable, as described above. 



Conclusion 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi*om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed xmtil after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated fi:om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS fi-om the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Dr. Leo Boutsikaris whose telephone number is 571-272-2308. 

Information regarding the status of an application may be obtained fi^om the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained firom either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toU-fi-ee). 
LEOMDASBOUTSiKARiS 



Leo Boutsikaris, Ph.DT, J.D. 
Primary Patent Examiner, AU 2872 
February 14, 2006 




